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(54) [9E9iO«lt:] £«lg-&Stl£-f ©SJjg^S;. ii9ie£»i£l 
(57) 

Mn^ffld^, SJfcSKtt® (M«NiFe^) t 
EMItl4HX-Mn (XteS&J$OTifi) 




( 2 ) 

I 

ft. m&fr&m&m t&m&mt<o RmzT#&mij{i 
ft*3£*B*atic*v>T, msEBSttBK, 

t>7L^X (fcfcbXtt, Pt, Pd, lr, Rh, R 

ufcct*»mfc"r«siaiis^K. 10 

ft> 7C*Xte, P tT»5B*Bl£fctt2E«<Z>3££ 
BftR. 

[B*H 4 ] ffi£K»i8&Btt P t M n 
ft. MEE&BHtJicDJ&^fca, cCDitc/ate. 
0. 9 3-0. 9 9®£BftT««B^3Ett0>£a 

20 

tta^ias] ms&afttt&jBtt. x-Mn-x' s& 

(fc/cbXte, Pt, Pd, I r, Rh, Ru, O s (O 

3 ft, liEX-Mn-X'^tt, 7nSXtMniT« 
riSSftSSBWH^OlWHfcSESSX' ^fALfeSASS 

iitt?©tt?jft<Z>— tc3IX' lCS»£ftfcg»S! 

m*9 6 ] si&EE&JKttja t vxm v> znz> x— m 

n— X' -&*(05c*XttP tT*«B*R5E*©S£lft 30 

[If?fcJg7] »Etc*X' 14. Ne, Ar, Kr, X 
e, Be, B, C, N, Mg„ A 1 , Si, P, Ti, 
V, Cr, Fe, Co, Ni, Cu, Zn, Ga, G 

e, Zr, Nb, Mo, Ag, Cd ( I r, Sn, H 

f, Ta, W, Re, Au, Pb, »rHfr±H5c»©5 

% i a *fc wt 2 m&utojm x&zm&m 5 £fcfa 6 e 

IB*I8l «E5c*X' WU Ne, Ar, Kr, X 

[3f*3fi9] fflE5c*X' Ofiritfttta t 0. 
2-1 0©ttfiBl*i"Cft*a*«5ttViU8©Vi-rft3^^ 

0. 5^5 0«Bf*T«£B:^9BttUE>£&B£tt. 

[ifjftJSl 1) ^*XiMnfc©»J*lfcC!>SJ£-X :M 
n«U 4:6-6: 4 <E>$&fflftT&£ia#il5 fc^L 1 
0 cov»t*ft^fcE«««i£iW**B. 

IB*B12] fflESBMttttB**. X-Mn#4 <fc 50 
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^tXIl Pt, Pd, 1 r, Rh, Ru, Oscoda 

^■rft^iasfc^2a«±cD7c^rfe^) -e#j*s 

ft, WEEai«ttH3fif»ajBttB©±K:»*SftT*0, 
X-Mn^&<£X<^&f£tfcfcia t 4 7-5 7©J6 

Irt-C*^B*51 &^U4fi!>V^ft3&MCEB©X«B 

M««l 3] ttE&Btt&B*'. X-Mn-X'& 
& </t£U Xtt, P t, Pd, I r, Rh, Ru, O 

s eDS^vvrti* i aifcj4 2Ba-to7c*T*o. 

X' Ne, Ar, Kr, Xe, Be, B, C, N, 
Mg, A 1 , Si, P, T i , V, C r, Fe, Co, 
Ni, Cu, Zn, Ga, Ge, Z r, Nb, Mo, A 
g, Cd, I r, Sn, Hf, Ta, W, Re, Au, 
Pb, ftV*±3H7c*<Z>5'6ia*fctt2aH±©7c3ll 
"CJEMSStu BEE»«tt»a*9fflteB©±fc 
MOLiStlX&r)* X-Mn-X' 640X + X' £>fij£ 

u 1 1 ©virft*te«*fiD3ia(iBdfc 

[13*514] X-Mn£-&£Z>XOif&£ifc. &£>V>tt 
X-Mn-X' §4©X + X' <DW&i£lZa t 5 

0-5 6 ©«HrtT**B*s 1 2^^«i 3fB«©# 

MMWl 5] MEEgNBttBtf. X-Mn^ (fc 
^bXH Pt, Pd, I r, Rh, Ru, Os<Oz>% 

ft, BEE*a«JB3&»at«ttB©Tir»«3cftT*0, 

X-Mn^&<9X<9*Sj£tfctea t 4 4— 5 7 ©16 

im#mi 6] ifteEBtti£M^ X-Mn-X y ^ 
& (fcfc'LX' Ne, Ar, Kr, Xe, Be, 
B, C, N, Mg, Al, Si, P, Ti, V, Cr, 
Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, I r, Sn, H f , Ta, W, 
Re, Au, Pb> 2fctf»±ffiK»05«lfl£&tt2 

«ttB©Tfc»«^ftT*0* X-Mn-X' ^(DX 
+ X' CDiSj£Jttea t 4 4 — 5 7 e>mWftX$>%> 

m^ms^vi i«>v^fft^^E*©2eakB'&K < . 

[it*3Sl7] X-Mn^&©X<E>*&]G£tt, ft$t*tt 
X-Mn-X' ^OOX + X' COffl^it^a tXTT. 4 
6-5 5<D«efflrt^&^IS*3Sl 5*fc«l 6E1E03S 

[B4»18] *&<t"b7C*X (fcfibXH P 
t, Pd, I r, Rh, Ru, O s CDp^V^Tft^ 1 WL 

BEEB«ttBtaiatttBfttt*bfct*»r, fage^K 



( 

3 

Iffi&m 2 0 J SSffiSaattS * X— M n ^&?M&L 

u mmmMmmz, #imfcmm®<D& : iFi£fka. c 

©Itc/afc, 0. 9 3-0. 9 9 <D&WMzT2>m& 

[IKhRig2 2] t9ER5S»M±»£. X— Mn— X' ^ 
& (fcfc'LXfcL Pt, Pd, I r, Rh, Ru, Os 

J*U 85EX— Mn— X' ££HU xiXtMntTi 
@®«cTfe^it*]S 1 8 1 9 IB«CD3£»*g^K(E> 

Mn— x' ^(^Tc^xwtp tT?$>z>m&m2 2mm<o 

[M«2 4] «E5c*X' UNe, Ar.Kr, 
Xe, Be. B, C, N, Mg, Al. Si, P, T 
i, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, 
Ge, Zr, Nb, Mo, Ag, Cd, I r, Sn, H 
f. Ta, W, Re, Au, Pb. ftWfr±*7C*©5 
* 1 a*fctt2aa±©5c*T*SBI*B2 2 S£tt2 

t^l#S2 5] t&E7C3RX' te, Ne, Ar, Kr, 

xeo^^ im&ft&2mu±e>5cm~c&z>m$tm2 4 

E*co«jMte«©«*j&». 

[it*^ 2 6 ] m^Ttm x ' tommtvt atu, 

0. 2-1 0<D«efflrtT*£§S:fcJg2 2ft»L2 5<Z>H 
[ff»*J£l2 7] MEtc^X' O&ffcifctea t 

[§8#Jg2 8 3 ^3flX<hMn^©a^tfc<0fiJ^X : M 
nte, 4 : 6-6 : 4 <0«&fflf*rC&&il#Jf 2 2felr*L 
2 7 ©V>rn3^KlE«©*»IS*R©«6*ft. 

[K*«2 9] WEK3ft«ttJitbTfli^&tiSX— 
Mn— X' ^y^ttfcJ:0»tt-rsit*«2 
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[n*qi3 0] s&m&mii* ze>E&ammt#L 
*n 1-7 ©virn*fcE«ati&saft»-&Kic j: o 

[g3#3l 3 1] ME7U — «ttH©±M*fcttT*i 

IMffll&V>lxg»#Bl 7<0Ui*tlJ^fcE*3nft:3g« 
[IS*iB3 4] 83^3 0ft^U3 3 ©V^^ICE 

[0 0 0 1] 

ttJBt^sdcO, WERsaiattatgaattBtoisiiSK 

MEfiSHBtt»*t5c*X (Pt, Pdf) tMntS4 



( 4 

5 

[0 0 0 2] 

tfMSkifflMLtcGMR (giant magnet oresistive) M 

fc&isr. H^att®. #att3>*B*5ct 

[0004] 7V-m&mv>m{ki±. ^wmmizm&z 
nrcrt-fTAmiz^v. m^m^mam^mm^t^ 

5C?Z>JjftlzMx.t>nz>* 

[0 0 0 5] MEKSiattBrcttFe-Mn 20 
#» iMNi-Mn (— ^ir;W-v># 

» ©^attB^^U-Ktt^lCttN i -F 

e (-y^HS*) ^»tt^«@iC«Cu 

[0006] coxK>/t;>ya!»iiKii^T?ttv a-h 

[0 0 0 7] ^C^T. tt%LfcJ:3fci> Kttttttfl£ 
fcL F e - Mn^g^N i -Mn-fr*R**fflV^5*i* 

ttttff *t>hs <. \zzfa y *>trugafi i5 0t« 

[0 0 0 8] ^tlfcttU Ni-Mn&4Rlt F e— 40 
Mn^&BSIdtt^T, < . 

[0 0 0 9] *fc, B. Y. Wong, C. Mi tsu 
ma t a, S. Prakash, D. E - Laughl 
in, and T. Kobayash i :Journa 
lof Applied Phsysics, vol. 
79, NolO, p. 7 8 9 6— p. 7 9 0 4 (1 9 9 
6) fctt. N i -Mnd*«|*EaS«ttJitL,TfflVi& 50 
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[0 0 10] CLO»3tlCJ4. rNi FetN \Mn<Z>m 
111 11 a*t«ffitWft&SJ:5fc, NiFe 

*. KB^wrftrewrait-r 

M n <OfiKMbafi< M*d^fl, 6 JH*ifc»Bf T?»i 

[0 0 11] »#ttt % jFffi£*9*«&9HftKIB 

[0 0 1 2 J N i Mn^TK»tt&IB^JS3n*tt 

»a«MB31**ll!i3*l* ^^CiO, NiMn 

[ooi3] mm*flm^ti^mi:^ n i Mn^o 

fc»*lc:*»*Ni--Mii«^Kfl!>»?j6fta, c<Z>tfc 
c/ate, 0. 9 4 2~e&£ 0 
[0 0 14] £<Z)£-5K:. $u3:\zmM&TtU-DttN i 

$>z>jt#>* ^mm^fr*>mmfe?iz&m-?z>mz&c 
&&^mm& : Tfrz>m.%mT\z&mL. saufcfrttaj* 

[0 0 15] ft^ttifilx^ittXlCflZmsnTV^J;? 
[0 0 16] 

(*W*«**bJ:5t-r*WB] Ha^Lfe:J:^ic, Ni 

icHUTtt* FeMn^itHi;8t:, *»T6«ttt 
[0 0 17] -tilTaiSTtt, W^ttlCffin, U**t>N 

S^fflV^X-Mn^ (X = Pt, Pd, Ir, R 



( 5 

7 

h, Ru, Os) ^agWTW. 
[0 0 18] a^Ric^^^ttl, X - M O 

m&m£i>Tm^n& ^mzit^.Tn±mij^±^ 

[0 0 19] ^C^T. -oe^ft7c*^^r-r-5x- 

[0 0 2 0] X-Mn^ (X«fi*i 

TV^fcN i Mn^&Kltt^TA£V>fc£>lc, MEN i M 

[0 0 2 1] *38Wtt±IH«E*©Wl**8t"rSfc*© 20 

*v^a«*tt«»e5Bafe-r« - tai-Mr** 5 tut 

[0 0 2 2] 

©«fb^riai3i»— ft*rtllC$tlSSE«l»'&JRC*ViT, fit 
t. Pd, I r, Rh, Ru. O s <D?*>\,^*lfc IS 

[0023] c©j;5fc*»9rrtt* e^«7£iRx^w 

ft*. 

[0 0 2 4] *58«TH, 88EKai«ttJB©il>tt< tfe 

[0025] ifc*»iHTrn iNesaaBifiittx— m 

n-&£*C«j*£*L 7cXXfiL P t rd&^Ct^W^L 50 
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/a«; 0. 9 3-0. 9 9 ©ttBrtTfft^ £ 

[0 0 2 6] *6t*»WTtt, tKe£»BttJ|HU X 

— Mn— X' ^fe (fcfcLXfcjU Pt, Pd, I r, R 

h, Ru, Os<Do%\iTtlfrimi£ftte2mKl±e>7L 

^BtiLZn. ffilffiX— Mn— X' tc 

mxtun £rm&ztiz>Qm#?<Df&m\z7cmx' *f 

[0 0 2 7] X-Mn^lC, «Affl**HttMlS!fl!> 
MHMfiI£LTJBV>fc*l5X— Mn— X' ^CDtc^X 

ftp tT«^c:t*«»*bVi # 

[0 0 2 8] *fc*3BHTWU W^tcIRX' fcL Ne, 
Ar, Kr, Xe, Be, B. C, N, Mg, A), S 

i, P, Ti, V, Cr, Fe r Co, Ni, Cu, Z 
n, Ga, Ge, Z r, Nb, Mo, Ag, Cd, I 
r, Sn, Hf, Ta, W, Re, Au, Pb, RtHg- 
±m7zM<Do*> 1 2 @K±(D7C^Tab-5 £ 
»*b<. i.0»*b<tt» MB7G*X' ML Ne, A 
r, Kr, Xe<Ovt> im£.tt\t2mM±<D7tm*V$> 

[0029] *fc**grp^ tateTc^x- ©aufctttt 

<v ±DMF£L*<tiL o. 5-^5 0feEBl*rCA£. 2£ 
fc**WTte, TcMXtMnt (DU&Ltt <Dm^> X : Mn 
fcL 4:6 — 6: 4 CDttffl^^^C LH. 
[0 0 3 0) ±E©-fc3fcU tc^X' CDja^tk^^aiE 

[0 0 3 1] £fc*%fiJiTHU ttEK9iaH£JB«t, X- 
MnM (fcrffbXte, Pt. Pd, I r, Rh, R 

X-Mn*A©X©»jEtfctta t XT?* 4 

[0 0 3 2] *fc*58WTtt, NEKSftttttJB^ X- 

Mn-X'-&4 (fctfU Xtt, Pt, Pd, I r, R 
h, Ru, Os<Op^V^n^l@^^:«2a^±©7c 
S^D, X'tt, Ne, Ar, Kr, Xe, Be, 
B, C, N, Mg, Al. Si, P, Ti, V, Cr, 
Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b. Mo, Ag, Cd, I r, Sri, Hf, Ta, W, 
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Re. Au, Pb. ROf»±!S7c^©5-eiaSfc«2 T^3nSjSS»^©»^0-SS^. 7C3&X' izm 

«3Ettg©±l^^nTtet)» X-Mn-X' -&&OX jftfBRS&KttJi £: ITfflV* 5*1-5 X— M n— X' ^ 

+ X' ©IfiiStfckia t&T". 4 7-5 7CD®HrtT*S ^©TciXtiP tT*5itA«ffilK 
dt*W*UV^„ [0 0 3 9] ift^SggrCfct, ISieTCmx' tt. Ne, 

[0 0 3 3] fcfc, X-Mn^OX©I)SH;, Ar. Kr, Xe, Be, B. C, N, Mg, Al, S 

ax-Mn-X' ^AOX + X' ©fflfiStttta t XT, i . P. T i , V. Cr, Fe, Co. Ni. Cu, Z 

5 0-5 6©*eHrtT«&$£» n. Ga. Ge. Zr, Nb. Mo. Ag, Cd. 1 

[0 0 3 4] MEKSittttJRftt. X- r. Sn. Hf, Ta. W. Re. Au. Pb. 

Mn ^ (fcfc'LXtt. Pt, Pd. I r, Rh. R 10 ±m7tM(D?S> ia*fctt2a^±©7c^T»-5dt*t 

u. Os©5^ViT^ia*fcH2aJ^±©7C^TS ff£L<. iOffiKil, HEtBHX' 14. Ne. A 

5) TM^n. IOEE3tttMi*Stttt&il©TC£j£ r. K r. Xe©3*iag&H2fl£U:©7cXT* 

Snx^O. X-Mn-&&©X©aj£|fctta t fcT. 4 -5. 

4~5 7©|gHrt7f*«.Ct*W*L,H. [0 04 0] S)5:*IiTH;. IDE5EJHX' ©l&fifctttt 

[0 0 3 5] fi&SSS&J&ttfga*. X— at56T. 0. 2- 1 0 ©SSHrtT-i&SC: 

Mn— X' {fcfftX' Mt. Ne. Ar. Kr. X <. £0ff£t<Nt. 0. 5~5©ffiIrtT!*5. 
e. Be. B. C. N. Mg. A 1 . Si, P. T i , [0 04 1] SSXiMntoM 

V. Cr. Fe. Co. Ni, Cu. Zn. Ga. G tfc©td-&X : Mntt. 4 : 6 ~ 6 : 4 ©&HrtT*££ 

e, Zr. Nb, Mo, Ag. Cd. I r, Sn, H t**»SLV». 

f, Ta. W. Re, Au, Pb. RZtf&±^7c3t©5 20 [0 0 4 2] Jfc:43*38iJ3T?«. tfif2R3S5Btt/I t bTffl 
% ia*fctt2aKJb®7C*T*S) -CJgffo**!. W5I2 V^tl^X— Mn— X' XAy^tt»rJ:0»JSK 
R&m&mtfi&m&®<OTIZBl&Zn~C35r). X— Mn t5^t«iU». 

— X' + ©&J*tfc«a tXTT. 4 4~5 7 [0 0 4 3] £l±©£3 K l>TJgj£$nfc£&tS^JBS 

X©«j£lt> *5ViWX— Mn— X' £-£©X + X' © 

f&AJttta t 4 6~S50tffli'g-!?*St, «tD [0 0 4 4] *T*58*«r*W - *5'>* r ;^e>A;p^' 

[0036] *it*9ma* &tt< LhTcmx (tttcL mi&iEft. imsammm^o!sem»jmm»tzj:9m. 

x«. pt, Pd. i r , Rh. ru, os©5^nf {kfifa&&fet<nz>mmm&miz. mmm&mttmz^ 
n^ia*fc«2a£i±©7cST*s) tMntm 30 m&mnmzfr \,xmitit< ntcy v -m&® t> mt&y 

■rsRSMwaait. atttta£«tt&-ufc%&igdjR© u-attji©tt<&^£fii)Kratt£ji©Bft3^££ 

fc£*C. tOEBttH»©tt?£jki:9«>. ffiCK9ltt »U&7U-att«tsKttlttflE«^jL«»ttlli:«# 

0. ffiEK3S«£JI©eiM8jS©:*«»J*£8fiiJ*Bfc:& feB£ttttJI&A:«aMRf£Ja t**. MifiUmaMlr«fl| 

±*pJffifr^c:t*!»aa:r«> , b©Ti&*. [0045] Sfc^fsgj-ete. ±E-»$r";i*t>>/w 

[0 0 3 7] *»iBTtt. «E««MICJ:D. ESttBtt ^SfHW*f®7 U-«tt»©±«*fcttT«fc. r-5 

Jl©4>fc< £<b-*©IMMffiBe. Ll,&[©B.&jE2r ??ffTw©|IM££»tTfi»attH*sj»&3n, S3 12 

BtaitMOtt^la, c©ifcc/a£, 0. 9 3- [0 0 4 6] *fc*5eWir*W*?a7^K»t^^ 

0. 9 9«>«Brtlcr«Ci:*«»*bV». 9ftK*7MU 7l)-«tt»©J:TC:«Ji*nfc*aHt 
[0 0 3 8] £fc#3gircte. frta£34iaft®€r. X- -*©j»8B*«tt»«Ji©±*J:Ottt*0# 

Mn— X' (fcfc'tXti Pt, Pd, I r, R SteW«ll©TICttOT«B£HH!£jl&. -3Sr©IMBH 

h. Ru. Os©5"&V»-r»i*iaS&l42att±©5c ^«tt®©-h*«tOCte^©H^®[ftS©TICftSUT > 

*t?**> tr»rt u Kgex-M n— x ' £&s#ttii#ic «fc o *n^*i©B&aMMtottft3rffl 
x<hMnt-r«9iS3n*$w»^©(tera|r5c^x' &-jE©jwaK:H£T*E3t»ttigfc, ure^y-aa 
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(n]lr«S^-5)A , 'f7X@i:4*U, WfEK3$&tt/§ <!: £ © H 7 6 S©Mfl3C«. 5# 

*i$a<h-rst>©T»s. (oo56) ^mm-vamm^ u -i&ttJg i &.ttfHj£ 

[0 0 4 7) £6C*f£^»C*3ttSAMR3imi. &14S3^ NiFe^, CoFe^, Co&i, 

t, ijffiai^jgSiSwiwa&s^ttTfflUc i-7 7^iT [0057] &4sh 1 »c^-r«t^ \zyv—&&m m— 

J8fcJ:D^j£SttTl>£;s£&1*tatT£t>©T<&5. 10 #&£C o F e^&i*l«J13tt£ttffi<hfcoTVvr'k 

[0 0 4 8] fitt&WlZisn&fflmi&i^y Htt, 33 «kUU Ni F e£^>£C o tjWiJf ^tlfcttSTt) J: 

-;i-Ha*^^^nTv^e:t^#at-r-5t>©T* [o o 5 8] iUrfB 7 jg i tH^ffitt®3t©ra 

[0049] mz.imw%m.immmmT s s «c. a- p*-* Txjg 5 , 5 01*. « c o - p t 

iL.T~»^;i-xt:>A;p^»K!^^«t^zL7;i' (3/tJK-e4)^>co-cr-pt 

ffittJi) taSSft^lg»r«t0^bT^*. 8, 8tt» Cu (.M) -*>W (^>yx^» , Cr 

[0 0 5 0] Z.tl\Z£*). Wfttt^rSjiTS^ttfe DA) fc t*T?8?JiK3ttTV>£. 

k\ wia@^«ttJi©iKfb*— ifcfrftfc&Bgfcegjrr-s 20 [0059] ^je^-m. s^iaitg 3 <o±\zm^n 

dtaMffitfcoTHS. tt. Pt. Pd, It, Rh, Ru, OsO^^^fn 

[0 0 5 1] I^7fi>yA-f7^Sl:J: j5MSSfctt2ffitt±©7CmT7*-5) tMnt^tt 

tt® , *-5Vi«AMR^T»am^ft«i* co 0 6 oi *389i-ctt. hi iz^k-rmfetmms t& 

-«M±jg*«ttflaa^tia©«fb*-^rsj»c®tt»r«9 30 [0061] z\z.ir. l l.sogtoj&Mftr&tt. j*l 

Asct^pifietao, sn/hs^tt^-sct^pj e»T©6ffi©5%. ffii®©4®©tp^*xjg? (x= 

Pt, Pd, I r , Rh, Ru, Os) W 

[3&iB©!ti6©je&J 01H. *^©mi^^SI© -5=i>©£H5. 

-»y;^tr>/vP7^B»KS^©«ie«ABSp5fia^ too 6 2] *fc*»?aTH v H£jfcttji3 ts^attt 

&H.fc*rBBJT*-&. ftfc. H 1 -mx^lSHCMtf-Ssfc @ 4 £©ISaEffl*t&fco-rt>SCI£*t» 0£&1£g3 

7©+A8B#©*£«KLT*:UTV>3. tS3fi»teS4 t©»B«jg*t. #6&ttffil;:fc 0 

[0053] c©-»^;uxtr>M;v7*i{»K^T«> K-re#£t,^. 

A— Kf^ *^SBfc§m5ttfc*¥±5i;X9'f ^©hU [0 0 6 3] BJ 1 fcjRT^^P/WT^ffijiBMl^T 

©gesa^fctur* *>©-?»$. fc*s v a-k^t, ±i^fiE^ns7U-ai±® l, #«ttigm«2. 

^fet*©ffi^lH®«flc©^S!»*rSjttZ^T*»5. JKS. tfB5£J8ttja3© (llll JB&®K#LT¥fTft 

[0 0 5 4] Hl©at>TC^SnTV^©ttTa [0 0 6 4] iltlltttU tfriaia£«ftJI 3 <D±lZMtfL 

^©T%@6©±ic7U-iaEtt@K #&ttism 3© {i 1 1} a©i2(R]aictt^T/i%5u*\ »«^a 

©2. a£8SteJg3. fe±^R!fijatt@4*ia®3nT SSiBl&Jt&oTlr»5. 0*0. H 1 fc^-re3£BH±Jg 3 

^S. ftT. MSR^JKttS4©±CTa (^>;? tS^SttS 4 ^©^E^jfi-CWieSEiSittll&ofcfc 

[0 0 5 5] »C7r:f J:5lc» Tift@6A^«S| 50 tt&K:fc?)-$>-r<te-=>-CV>-5. 
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[0065] *&wr\mmmwi<D&m&*>. ®fcm& 
m 3 tK&m&m 4 to^mm^m^mt lxu 

[0066] w^^nn* wmmmm&vtm\z$>z> 

»»*tt«#**» 6 tlfc fc l> 5 WH*<± 10 
[0 0 6 7] ffiGK9tttf£JB4tt, x— M 

n-&<£ (&£LXHU Pt, Pd, I r, Rh, Ru, 

oscovt urn** n^di2 ajK±«>7c*-e**) 

*T»j*atl"flf^. ttfc*««Trtt, tt£K3fttt1£j|4 
**P tMn^A^J;D*jES$tlTV^eit*»»*L^. 
[0 0 6 8] X-Mn^ *l:PtMnft4& t£* 

y*>^B«fe»<» *6fcSa*»*tta»- (Hex) 
***V^CE»«|t««tbT«nfc1«tfc#L,TVi 20 

[0 0 6 9] *3MTtt. tNBE«Bf£IB4«<P t Mn 

ffl»B4©»fSS a> cOltc/alt 0. 93- 
0. 9 9 0l6HrtT**Cfc*«»*Utr>. 
[0 0 7 0]^S»a, c^ttc/a^O. 9 3HT 
fc, fttG&aSa&B 4 &&Mim»V>&&±Tim 

tt»3tRMaitli4t©»IMt3VffTb, »*M*n& 30 
[0 0 7 1]«fSHa, c«>Jfcc/aa*0. 9 9£(± 

Kifcs fc, taiB^attn 4 ©«ft*a<Datf±T3&tf: 

[0 0 7 2] fc£3TiMREaattJl4#. X-MnS 
4(fceiXtt,'Pt, Pd, I r , Rh, Ru, Os 

\Z, WEX- Mn^&^&/iJUt£TfE©8fe 

[0 0 7 3] tt£K9MH£Jl4#i. X-Mn^ (fc*:* 
LXte, Pt, Pd, I r, Rh, Ru, Os©5*l> 

r*i*i«*fctt2a6u«>7c*-c*$) Tj^js^n, 

fc«ri3fc:»EESiattJl4*tH*«ttJi 

3^±itJ£f£$n#*§3\ X-Mn^&05c*X©«jfc 

lr>. J:DifF*L<ttX-Mn^©5c*X(?>aj«Jttta 50 



t 5 0-56 Offifflf^Tfe^. 

[0074] J^bfca*itrtTfEijiatttji4*»*r 
v^aiBi?©«iERai«ffiB4«>»^ai:fc, 

B3©*TJfcftfc©JS***<"rscfc*T*, «E^T 
^A&SMfclT, »EH5fe«ttJB3 fcKM«tt»4fc<Z>* 

[0 0 7 5] 21<Ottl67?«MBffl«rierfc. ffifBK&att 

U tfJ^U^J:f)Jcx-Mn^co^^xc7)m^tt;c7)ffl 
J*tfc**a t%T?. 4 7-5 7<Z>|£Krt-T!*.5fc, 40 0 
(O e :x*x^K) «±©*|ft»#tUWS#*;: 
fc**pJtET?*£. *fcX-Mn^^©^StX©«j£tfcra: 
at?ST, 5 0-5 6®4(F|B|^7rft^fc, 6 0 0 (O 

[0 0 7 6] C0J:3K:*%9rctt» jKttttttH4£l, 
fB^a^tt® 4 fc©£®t#JI 3 fc <o^®^ia^#s^tt 

m tzwo ci fc*« pjggTT » « . 



[0 0 7 7] *fc**9JTtt, X— Mm 



^fcUTTn^X' £8ynrr£Cfcl;r«fcrK K3ittttfl4 
4 fcS^8Stt^3 fc©#ffi«jg^*fi-&«^(c-r^eifc 

ana*-?**. 

[0 0 7 8] X-Mn^^X' SlDiL&X— Mn 
— X' £^HU TC^XfcMnfcTrMj^aftl^W*^© 
•Wfc7C*X' ^IAl3tiAIWT*D, &£V> 
te> TC^XfcMnfcT^^n^jea^T^te^c^- 

"CHJ»flcfctt. JEV^j5£ffiSlrfe^:oT, ^— 
[0 0 7 9] fc£5T*«W^tt»JBX— Mn— X' ^ 

fflx-Mn-x' &&te#swgvtm-ei$mt?ti, 

0!m2ntzX—Mn—X' tt*«WE*X' ffl. 

7C*XfcMnfcr«**nsffim»^©«UBIKifiAL, 
fcSWi. TC*XfcMnfcTT«lrit^n^«»»TCE>»^ 

j»<d— awe seat x' i-e&sn^. cco^c:. tttfE 

[0 0 8 0] *&*»«TrH. TC^X' fcbT«/r^7C 
>-^0 (A*) **««rst» Cin^^MnfcCD^ 

^W^tc^X' Ne. Ar, Kr, Xe, Be. 
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B, C, N, Mg, Al f Si, P, Ti, V, Cr, 
Fe, Co, Ni, Cu, Zn, Ga, Ge, Z r, N 
b, Mo, Ag, Cd, I r. Sn, Hf, Ta, W, 
Re, Au, Pb, jBLtfft±mytm (Sc, Yt?>* 
y-fH (La, Ce, Pr, Nd, Pm, Sm ( Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) ) 

[0083] ±&\zxki,tz&*te7tmx' ©vims* 

MftTtrnx' <Dl&f$.tt&±£ 

[0 0 8 2] f*fc#J»!-ett. gASTi«t, 
HX<D%rfJX7tm (Ne, Ar, Kr, Xe(E>?*5l«! 
£*:te2a£U:) &7Ci|tX' tLT»Bt*Ct*Wt 

[0 0 8 3] ft*, tcSSX' K#**©7cSI£«KJBLfc 

[0 0 8 4] a**j8i-cii, T&atx' ©ja^Ktts^ffl 30 

atXTO. 2#>£10T&9. iOff^KH at 

o. 5frS5Tr<&*. Tciftx^M 

n iKDmf$.tt<D91&X : MnWL 4:6 — 6: 4<D&W 

^«»*, tc&X' fc^frLftv^^fcH:^ *#<T 40 

[0 0 8 5] *6t*589!-rtt» X-Mn-X'^ 
(fc^LXIl Pt, Pd, I r, Rh, Ru, O s CD 

tt, Ne, Ar, Kr, Xe, Be, B, C, N, M 
g, Al, Si, P, Ti, V, Cr, Fe, Co, N 
i. Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
g> Cd, I r, Sn, Hf, Ta, W, Re, Au, 

Pb, Rx#fc±m7tm<D5t> in$Ltz\*2m&L±<D7t% 
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\Z. HS«tt«3 0±K:»JSSn*«-&. tfliSX-Mn 
-X' ^©X + X' OttSJttta tXT. 47-57 

Mn-X' ^©x + X' <9fflj£fttea t 50- 
5 6(Dl6fflrt-C*-5 0 

[0 0 8 6] «Waa**-r;:tfc:J:-3TKa«ttlB4i 

fcSftBffiStt*. 7fc*>. JE3l«ttH4iLTtt«*n 
£X— Mn— X' ^&<D7gKSX' tfMAtftfXXOTcX 

x' *»R4>*6*itmT, j*Rsnfcai»T©7c*x' 

om^tfcjiDfc. s&4&j£&©5c*x' ©ajastfctt/jxs < 

0* m^3MSBH£M4C9iea«IStt, 

[0 0 8 7] *fc^ u i a, 

aiTV>*A-F/Vf 5, SIZXQ. m^XJjfalZ 

[0088] ®i \z^-r^>^f)v^>/v^mmmm 

*ft-rs. £cD££\ #E4tt^m®2£B 

[0 08 9] B2H *^0^2^iS^I80'>>^;k 
2KS-TJ:3fc* T^5T»JB6, £5tfi&tt®4. 0£ 

J8tt®3, 2. &*xf7v.-w&miifim 

[0 0 9 0] fc*5, H2fc*-rSSt«ttli4f4, Hit 

S"riE»«ttJ14i:Hi;«te, X-Mn^ (fcjELX 
Pt, Pd, I r, Rh, Ru, OsCD^^ViTtl 

*ia*&tt2a«jL©7c*T*«) , »tu«pt 

Mn^ iktcltX— Mn— X' ^ (^^LX' 
Ne, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag. C 
d, I r, Sn, Hf, Ta, W, Re, Au, Pb, 
RU^±m7tm<Dot> lffi3;£tt2S&±c^3r?& 

[0091] ©^®EtE@3. #m&mm®2. $> 
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[0092] zwmmmiz&uTh* mfem&m3 1& 
a&M&t*. l lo^cDS^iE^? («t, msm=f 

[0 0 9 3] *^TaCDTftk@6cD±tc^^tlfc«5S 
E3S«teJg4© {111} Ktt, ^EK^fxfc^ftKffi 
fteSlSir^^ 02tC^-rJ:3IC, WSBE3£®M4J§ 4 © 

Clin ®«#®^fsj(cwr^EfSjft[«, MRKftm 

[0 0 9 4] R&Srt£JI4a*X— Mn^ 

(fcjKbXtt, Pt, Pd, I r, Rh, Ru, OsCO 

5ftv^*iatfctt2aa±<!)5c*T»«) t»« 
■ ©Towfcan*«s\ K»aM!feji4««*r*x«-M 

n^TciXOT^at^ 4 4 — 5 7<DSgB 
F^*&££#$P£bVi. £<0&HrtT&nfc£. 40 0 

5. 4;0#*l/<ttX-Mn'fr**D7C*X©a«H:«a 

6 0 0 (Oe) BU©S«»#tta#fe»*£i*t 

[0 0 9 5] Cl©J;5lr±JfiLfc»jMeHrtT*-6tX 

[0 0 9 6] i£t>T&ffi3S£Mt~C£fc:J:D, 

[0 0 9 7] «fetteS9IStta4«t, X-Mn-X' 

(fcfc'LX' tt* Ne, Ar, Kr, Xe, Be, 40 
B, C, N, Mg, Al. Si, P, Ti, V, Cr, 
Fe> Co, Ni, Cu, Zn, Ga, Ge ( Z r, N 
b, Mo, Ag, Cd, I r, Sn, Hf, Ta, W, 
Re, Au, Pb. Atf«±*7C*©d%ia*fctt2 
aBUL©7G*-C*<5) T?JR*a?tl*»S\ ffiSBX— Mn 
—X' X^y^ttfcJ:oT»riE*fU tc*X£ 

fc§AS@g#^0, **v>tt, 7C5f*X£Mn£-eSI 

nfcBai!B##£fct>Tl**. 50 



[0 0 9 8] tc*X' Wt:^t^£Mttl4© 

*»*saiattH4 tHsattta 3 £©#ffiajsfc#» 

[0 0 9 9] &t*jg«Ttt» JR*fc£«>£7c*X' CD 

aj«jt&, at^T, 0. 2^1 oommftth, 

ff£Ll>ffi/fc®ffl£a t 0. 5-5©$&fflft£U 

5c*XiMn£©»jE£It©«£'X :Mn^, 4:6 

-6 : 4©aBrtt-rnw. j:d**v>ssi»*«jil£ 

[0 10 0] ifc*RWTfck B2K5«"r.k3lC, X— 
Mn— X' ^Tffl?d63nfcKa«ttH4 3&tH3fe«tta 

3©Tarc*jatansa& % x— Mn— x # -&&©x + 

X' ©arictfctt, at%T, 4 4 — 5 7©«gBrtT&5 

21t*W*UV^ J:0»*L<ttX-Mn— X' 

X + X' <D1&f£t£\*a t 4 6 - 5 5 ©SSBrt"?* 

[oioi] H2ic3K-rHsatta3®8fl:a, 

[0 10 2] B2fcjR-r«fc5fc* :7»J-iKtt/S 1<D±\Z 

T^^9 (jKaftattS) OTMtenTV**. &*3c:©x 
H> Pt, Pd, Ir, Rh, Ru, OscOo^V^tl 

*ia*fctt2aa±©7c*T*s) . ^i<«pt 

Mn^ ^^liX-Mn-X' <fcj£LX' «L 
Ne, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C 
d. If, Sn, Hf, Ta, W, Re, Au, Pb. 

Rzt^mTcmo? i a£&i* 2 a£t±©5E*-c* 

[0 10 3] X-Mn-&&©5E*X©»ritlfcfcia t % 
X-Mn^&©^X©jffi/£ima t 5 0 — 56 

&M«ttB4©»j*aB£HKT**. ^^x— Mn— 

X' &&<D®^, Timx' ©a^tfctta t%T, o. 2 
-1 OC9«gfflrtT£tK JzD^l/V^^itta t% 
T 1 , 0. 5-5£>$&BF*n?&£ 0 ^fc7n^XtMn 
MjStfcO^X : MnfclU 4:6-6: 4 (©aBrtT* 

X-Mn-X'^X + 
X' <9&j£ifcfcia t 4 7-5 7£>&BF*g£fcoT 

v^^WiK, ^rjff^KM-Mn-X' ^ 
^COX + X' ©adttfetta t 5 0 — 5 6©«eHrt 

[0 104] ±3fiUfcaj«eBrtT**t, 7U^Btt 
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19 

m i ti^^x>vVH7xi 9 t&smmmtftm 

&tkmtU*)* 'J>&<tbftMlZT4 0 0 (Oe) «_t 

[0 10 5] CCD £5 \zltj&&z nfc >^;k* If > 10 

$i&£>m7TiYX$i\z&{k'rz>. z<D7v—m&m if^t 

[0 10 6] H3EU *^<om 3^*6^18©^^ T)V 
K^TST J:3 T*6T»»6. 53fittttB4* @ 20 

&a&f§3. #a&&M 2, «W7»j-«mi# 

[0 10 7] *fc, TJM6*>&flMM^£T4>»Hff 

[0 10 8] ft*. fi-»ttHl*«ttfH2-CRMbfc*f 
[0 1 09] ^J3lC^f 7U-&ttMlJ:>?fe 30 

T«ic*rt*nTv^RaattS4tt. g£att@3<9 

««S»«ttH4*«WM-«X-Mn^*«>7C 

^Xcom^tfc^a t 4 4 — 5 7<Z>$eBf*9T&-5£ 

t)&«»*b<. -tD»*L<ttX-Mn^CD5c*X© ' 

[0 110] 7U-«ttiliD*Hlfc»tfS 
tlTV**KM«tt«4HU H5e«tt)i3i!!>±lC»«atl 
TV>*«rr» Hlfc*-rR3WB»B4i:rai;«k:, SJIS 
R^attg4$«^"r^X-Mn^C07C^X©ffi^lt 40 
ttatW, 4 7-5 7©«BrtT**Ct3&W*b 
<> J:D« 1 ^b<«X-Mn^07C^X^>ifl^tfc»^a 
t 5 0 — 5 6<£>3efflrt-e&£. 

[oiii] c©ajatteHrtTr**i«, jfeffiataicisH' 
* mfem&m 3 <d«hf36» .hK&att/a 4 <o#^ t 

SIMM #fflrrroiWER3l«ttJi4©-»© 
eftsiifi&Taai*^^ ^£«s#tta#£?s»r£<z> 
izt&wumm^\z&mzi£&ct&^m'c$>z>. 50 
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ME£SHB1tJi4j&*P t Mn-&&T»j£3tlfc#g\ f& 
*«*C*W-*«8HESI«tt«4flJ>»^*a, ctfDtfc 
c/att, 0. 9 3-0. 9 9 ©IBHrt 

£bi>„ 

[0 112] K3tfllttM4d:a£ttttlR3a:Oie 

[0113] iizELfeffl^irtrntf, 4 

0 0 (Oe) EU:<03K*»^e«#ft»*Ci*«jjlBTr 
jE3HB&IB 4 gBSttttll 3 CDTCJSjeWS* 
*i. H^ffiMtS3^J:ir^-r^J:D i t>> X-Mn^ 

[0 114] XttRfflHtm 4*»X— Mn-X' 

»j8s*i5»a-tt» tc^x' ©ajsKitra. at^ 

0. 2-10©«T^0. ctOfiF^LV^JBKISHii 
at*T. 0. 5-5©ttBrtTr»5. £fc7U^X£M 
n£<D»j5ft&CDSI^X : Mnte, 4:6-6:40(51 

[0 115] ^6Kl7U-»ttJBl J:0feT«te»ri6S 

nX-Mn-X' &^©X + X' COffl^tfc^a t% 

44-5 7«>ieHrtTr**ct3W*b<, -to» 

^KttX-Mn-X' -&^«>X + X' tiDSAItaa t 
5ST> 4 6 — 5 5 CD^HftTT 

[0 116] 7>J-«ttHl J;0t>±»r^ri£3 

tlT V*&£9fcB&JB 4 tf>»^ MfSE^ffltttS 4 
nX-Mn-X' -&*©X + X' <D3fflj£tttia t % 
T> 4 7-5 7©ttHrtT*^£fc**#*L<, cfc0# 
SKiiX-Mn-X' -&:fe<9X + X' ©*aj£tfcte a t 
5 0 — 5 6©ftHrt^f*-5. 

[0117] ±eiaja«Brt-c*tt«. ^»3if0»c^^ 

^©^att® 3 (Dte^ £ ^3$attB 4 (Dte^F ft* £ 

c ^ «c J: o . »htt«> WEsa«ttji 4 (D-mo&gkm 

[0 118] ft*r(0fa7;P7t!>A;i/^»l*f 

[0 119] »M8*»&7>J»«ttIh 

S2*i:ffH£Bttli3lCffi*««38(»#jL6n, UA^fe 

Jll©«fl2ttH*X*|fil^6Y*fSiir*ftb» C^tt 

«tt8i§2t7 u-ae^ i torn ^j:tf#a 
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